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INTRODUCTION
 Cocaine intoxication has several emergency department 
(ED) presentations. Of those chief complaints, seizures 
have been considered one of the most consequential with a 
high morbidity and mortality.1 However, recent studies have 
shown that cocaine-associated seizures are commonly self-
limited and may not require lengthy evaluation and work up 
in patients who have compete resolution of symptoms and a 
normal neurological examination.2-6 The incidence of cocaine-
associated seizures is unclear. One study showed that among 
ED patients who had used cocaine, seizures were the chief 
complaint in approximately 8% of cases.5 Among pediatric 
patients with seizures, status epilepticus is one of the most 
serious complications with a short-term mortality of 8-20%.7,8
Although cocaine-associated status epilepticus has been 
reported in the literature, its incidence is unclear. The purpose 
of this study is to evaluate the incidence of status epilepticus 
in patients who present to the ED with cocaine-associated 
seizures.
METHODS
 The study utilized a multi-center retrospective design. 
We identified patients with cocaine-associated seizures by 
retrospective record review over a four-year period at 15 
hospitals, which included both urban and suburban teaching 
and non-teaching hospitals in New Jersey. In addition, the 
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EDs included in this study used electronic medical records. 
We identified patients by ICD-9 code search for seizure or 
status epilepticus. After these records were identified, we 
performed a computerized search to identify cases associated 
with cocaine use. Cocaine use was defined as positive 
cocaine urine metabolites or a recent history of use within 
the previous 48 hours. Status epilepticus was defined as a 
seizure lasting longer than five minutes, or more than two 
discrete seizures with no intermittent period of normal 
consciousness (Figure 1).
We collected data on each patient using a standardized 
closed-question data collection instrument. Information 
on patient demographics included age, gender, time from 
last illicit substance use, and urine toxicology results. Prior 
seizure history and past medical history was recorded. We 
also recorded results of head computed tomography (CT) 
scan, ethanol levels, electrolyte levels, and glucose. Drug co-
ingestion was defined as an elevated alcohol level, a history of 
recent non-cocaine illicit drug use or positive drug testing of 
non-cocaine illicit drugs.
RESULTS
ED patient records from the 15 New Jersey hospitals 
totaled 1,590,629 over a four-year period between January 
2002 and December 2006. All ED visits had digital medical 
records. Of these patient visits, we identified 12,579 seizure 
cases, and the word “cocaine” appeared in 549 patients’charts. 
Forty-three patients met the study inclusion criteria for 
cocaine-associated seizure. Of those with cocaine-associated 
seizures, 23 of 43 (53.5%) were male; 26 (60.5%) met criteria 
for co-ingestion; seven (16.3%) had prior history of a seizure 
disorder; and only one patient (2.3%) had status epilepticus. 
All study participants had generalized tonic-clonic seizures. 
The sole patient with status epilepticus was a 41-year-
old woman with a history of heavy ethanol and intranasal 
cocaine use over the previous day, who was found seizing by 
her mother. The seizures continued despite multiple doses of 
intravenous lorazepam and phenytoin, and she was paralyzed 
and intubated for approximately 24 hours. She was discharged 
without sequelae.
Of the other 42 cases, all had self-limited seizures that 
resolved while in the ED or prior to arrival. Three of these 42 
patients had severe agitation after their self-limited episode 
of seizure activity. Two of these three were paralyzed and 
intubated but not actively seizing when rapid sequence 
intubation was performed. A CT scan of one showed a 
subarachnoid hemorrhage on CT scan, and one of the others 
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Figure. Urine drug screen identification of study subjects and computer-assisted record search. 
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while being arrested by law enforcement officials. 
All 43 patients had normal sodium, calcium, magnesium, 
and glucose levels in the ED. Paramedics noted prehospital 
hypoglycemia in one patient with a blood glucose of 41 mg/dL. 
They treated the patient with glucagon, and he had a normal 
glucose level in the ED with complete resolution of seizure 
activity although no dextrose administration was documented. 
This patient also tested positive for phencyclidine on a urine 
drug analysis.
Twenty-six patients had documentation of past co-
ingestion with other drugs of abuse or ethanol by history 
or urine drug screen. Ethanol was the most common co-
ingestant, with 12 of 26 cases having detectable ethanol 
levels. Additionally, there were nine cases of opioids, eight of 
marijuana and one case of phencyclidine co-ingestion. 
In 10 of 43 cases we documented routes of cocaine 
use, including nasal insufflation, ingestion, inhalation, and 
intravenous injection. Intranasal insufflation was the most 
commonly documented. Most patients (27 of 43) were 
discharged from the ED, although length of stay is unknown. 
Nine of these admissions had some neurologic or psychosocial 
sequelae ranging from agitation, psychosis, and suicidal 
ideation to lethargy and post-ictal states. 
DISCUSSION
Status epilepticus secondary to cocaine use has been 
described in the medical literature. These cases are rare, 
predominantly documented in case reports, and associated 
with massive cocaine ingestions.9,10 Little information is 
available on the frequency of cocaine-associated seizures 
or status epilepticus. Further, the reported literature comes 
from EDs in urban settings.2-6 Our study attempted to identify 
patients with cocaine-associated seizures and to assess the 
incidence of status epilepticus using a 15-ED network in 
New Jersey. Yearly census for these 15 hospitals ranged 
from 24,000 to 83,000 patients with a mean of about 50,000. 
This ED network included both suburban and urban settings, 
covers approximately 15% of all EDs in New Jersey and may 
represent a better population cross segment than previously 
reportedly studies.2-6
The catchment area totaled over 1.5 million ED patient 
visits during the four-year study period. Despite the large 
number of patient visits, our study identified only 43 cases 
of cocaine-associated seizures, which included one case of 
status epilepticus. This rate is lower than in previous studies 
which were predominantly performed in urban EDs. Our study 
included mostly suburban EDs.2-6 Although the retrospective 
study design may have failed to identify all patients with 
cocaine-associated seizures, the frequency of this event is 
likely to be low and the occurrence of status epilepticus even 
more uncommon. It is not clear why the incidence of cocaine-
associated seizures is rare; however, it may be related to 
how they are caused. Experimentally, status epilepticus can 
be induced by single massive exposures to cocaine. Several 
reported human cases corroborate this mechanism.11 However, 
most cases of cocaine-associated seizures are likely due to 
the pharmacological phenomenon known as kindling, where 
repetitive administration of sub-convulsive doses of cocaine 
lead to seizure. This may be the reason for the low rate of 
cocaine-associated status epilepticus.12-14
The one patient we identified in our study was critically ill 
and difficult to manage medically, requiring multiple doses of 
benzodiazepines, paralysis and intubation. The role of ethanol 
co-ingestion is unclear but may have been a contributing 
factor. It is well known that cocaine and ethanol co-ingestion 
can lead to the formation of cocaethylene, a metabolite 
considered to be more cardio- and neurotoxic than those of 
cocaine alone. Similar to several previous reports, the majority 
of patients with cocaine-associated seizures cases did not 
involve status epilepticus.2-6 In addition, the majority of cases 
were managed without hospital admission.
LIMITATIONS 
Our study was retrospective, lacked electroencephalogram 
testing and had limited follow up. And while cocaine is one 
xenobiotic often implicated in seizures, it is unclear if other 
potential ingestions may have been implicated. We did not 
perform confirmatory testing of other potential xenobiotics. 
In addition, we were unable to accurately assess the temporal 
relationship of cocaine use to seizure onset. Although 
some authors stress that cocaine-associated seizures occur 
early after use, especially within 90 minutes when peak 
concentrations of cocaine occur, the literature documents 
many cases occurring hours after drug use. Further, many 
of the study subjects had seizures witnessed by pre-hospital 
personnel upon arrival at the scene, although it is unclear how 
many. Thus, the diagnosis of seizure was often made by pre-
hospital historical information. Further, we were unable to 
assess the duration of these pre-hospital seizures.
 
CONCLUSION
Status epilepticus is a rare event in patients presenting 
to the ED with cocaine-associated seizures. Most patients 
with this ED presentation were evaluated, treated and 
discharged. 
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